removed. air dried. incubated in 7 X 1 0 -I ' M-l"l-~abclkd cyanopindolol (CY P). washed, rapidly dried and subjected to autoradiography t o detect the presence of /3-adrenergic receptors [ 8 I.
Autoradiography of polyester filter replicas after fusion ot COS cells with spheroplasts containing pPAR revealed punctate areas with high density "'I-CYP binding, consistent with induction o f /3-adrcnergic receptor expression from pPAR [2] . T-antigen was essential to the production of the high-density binding areas since CV-1 cells (the progenitor cell line for COS) did not produce any of these areas. We found that the COS-M6 line produced several times the number o f high-density binding sites than COS-7 cell5 purchased from ATCC. Levels of T-antigen vary for COS cell lines and in individual cells [S] . It is thus conceivable that differences in T-antigen levels in COS cells could limit both the proportion of cells expressing P-adrenergic receptors and the level of that expression after spheroplast fusion. If a COS cell receives more than one cDNA for which expression is dependent upon T-antigen. it is possible that the occurrence and level of cDNA expression depends on competition for a limited pool o f T-antigen.
When spheroplasts containing p P A R were diluted with spheroplasts containing pSVL, the number of punctate binding sites found on filter autoradiographs was proportional to the proportion o f spheroplasts containing pPAR 121. If expression of high-density '?'I-CY P binding areas was limited by cornpetition for T-antigen in COS cells we would anticipate that mixtures of p/3AR-spheroplasts with pUC-18 instead of pSVL would produce an increased number of high-density binding sites. Howcvcr, we found that the relationship between the number of high-density binding areas and the proportion of p P A R in the spheroplast mixture was identical ( I .6 spots/filter per "A, p P A R spheroplasts). whether pUC-18 or pSVL spheroplasts were used. This result suggests that competition for T-antigen levels in individual COS cells does not limit receptor expression from pPAR. Thus low abundance cDNAs should be able to be expressed without changing conditions to reduce T-antigen competition, e.g. by diluting with 'carrier' spheroplasts. Ongoing experiments are addressing related issues such as whether COS cells can express more than one plasmid after spheroplast fusion. Changes in the postsynaptic response to neurotransmitters are characteristic both of synaptic ontogcny and plasticity. Postsynaptic chemosensitivity is maintained in muscle by the interaction of macromolecules in the sarcolemma and the synaptic basal lamina [ 1, 21 forming 'hotspots' of acetylcholine receptors and acetylcholinesterase (EC 3.1.1.7). Protein crosslinking may be implicated in the stabilization of these supramolecular complexes. A substantial component of tissue transglutaminase (TG; protein-glutamine ygliitaniyltransferase: E C 2.3.2.13) is associated with the cell membrane and catalyses the crosslinking of glycoproteins, proteins and polyamincs to large molecular complexes at the cell surface [3] . In muscle, postjunctional TG may catalyse the crosslinking of asymmetric acetylcholinesterase t o fibronectin [ 41, a component of the sodium dodccyl sulphateinsoluble transglutaminase substrate [ 5 I. There is also evidence that neuronal TG is linked to transmitter release 161.
Diaphragms of 2 1-28-day-old Wistar rats of either sex were exsanguinated by saline perfusion; the muscle was then dissected free of fat and divided into synaptic and extrasynaptic strips in ice-cold phosphate-buffered saline ( 0 . 1 M, pH 7.3). Pooled tissues were snap-frozen in liquid nitrogen and homogenized in 1 0 vol. of ice-cold Tris-HCI buffer ( 5 0 mM, pH 7.5) with 0.25 M-sucrose, 20 mM-benzamidine, 0.1 mM-phenylmethanesulphonyl fluoride and 0.1 mg of chymostatin/l (buffer A ) with a Polytron ( 3 x 20 s, speed 5). T h e homogenate was centrifuged for 30 min ( 105 000 g, 4°C) and the pellet was extracted twice for a minimum of 7 h in buffer Abbreviations used: l'G, transglutaminase (EC 2.3.2.13); DTT, dithiothreitol.
A containing 1% (w/v) Triton X-100 and 0.3 M-NaCI (buffer €3). Two further extractions were performed in buffer B containing 40 rnwdithiothreitol (DTT ). Phrenic nerves were dissected free of the muscle and of associated vascular and fatty tissue, snap-frozen and sonicated in buffer A ( 3 x 20 s) and extracted as for the muscle tissue. TG was assayed by measuring the incorporation of 1 1.4-"CIputrescine ( I00 Ci/ mniol) into N,N'-dimethyl cascin. The assay mixture contained 0.5 mM-putrescine. N,N'-dimethyl casein ( 3 m,g/ml) and I 1 .I-'Ylputrcscinc ( I pCi/ml). Controls contained no calcium and 5 IIIM-EGTA. T h e rcaction was terminated by transfer o f aliquots t o 2 ml of IO% (v/v) 
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BIOCHEMICAL SOCIETY TRANSACTIONS at 4°C. The precipitate was trapped on GF/A filters and putrescine incorporation was measured by liquid scintillation counting. Rat muscle TG was eluted from a DEAE-Sephacel column ( 13 mm X 1 10 mm) with a gradient of 0-0.5 M-NaCI in 40 ml of buffer A. Bovine liver cytosolic TG and human plasma factor XIIIA were eluted as standards.
Stepwise extraction of TG resulted in the solubilization of most of the enzyme in high-salt/detergent medium ( Table 1) . The proportion solubilized in the first (cytosolic) extract was greater for nerve than for muscle. In synaptic but not extrasynaptic diaphragm. the major proportion of TG was solubilized only after inclusion of DTT in the medium. TG extracted at all steps exhibited absolute calcium-dependence. Cytosolic (C) and particulate (B) TG were eluted from DEAE-Sephacel at 0.35 and 0.15 M-NaCI, respectively. TGB was eluted later after DTT extraction.
The results show that tissue-associated calcium-dependent TG activity in rat diaphragm is present mainly in the detergent-extractible particulate fraction, and is associated with both synaptic and extrasynaptic regions of the muscle. A prominent component of particulate TG in the synaptic region is tightly associated with insoluble protein and is extractable only with a thiol reagent. A similar fraction ( B I ) has also been demonstrated in rat lung 171. TG in phrenic nerve is partly of the cytosolic and partly of the particulate form. There is no DTT-labile component in nerve. It may be concluded that a portion of particulate TG is associated with the neural region of diaphragm muscle. The findings are consistent with the hypothesis that particulate TG is localized within cytoskeleton or cell membranes at either prc-or postsynaptic sites. Valproic acid (di-n-propylacetic acid) is a branched-chain eig:ht-carbon fatty acid in widespread use in the treatment of epilepsy. Although relatively free from side-effects, valproate therapy has been involved in several cases of a 'Reye's-like' syndrome, associated with hepatic steatosis which is indicative of defective fatty acid metabolism. It has been shown that treatment of hepatocytes with valproate in vitro inhibits the oxidation of fatty acids [ 1 I, and we have demonstrated that the P-oxidation of palmitoylcarnitinc by isolated rat liver mitochondria is inhibited ( K , -125 ,UM) [ 2 ] . Administration of valproate in the diet stimulates the hepatic peroxisomal ,!?-oxidation capacity in rats and mice [3] . We have examined the effects of valproate in vitro on the oxidation of palmitoylcarnitine by liver mitochondria from rats, mice and guineapigs t o compare with the effects of administration in vivo on the hepatic mitochondria and peroxisomal P-oxidation activities. The purpose of this study was to determine whether the observed peroxisomal stimulation may be a compensatory response to decreased mitochondrial activity.
Mitochondria1 P-oxidation was assayed polarographically with 16.7 ,UM-palmitoylcarnitine as substrate. Preincubation for 3 min with valproate markedly inhibited the activity in mitochondria from rat and guinea-pig ( K , -125 ,UM and 60 ,UM, respectively), but there was relatively little effect in mouse mitochondria, the inhibition being only 30% with 1 mwvalproate, which was the highest concentration tested. Oxidation rates with other substrates, 1 0 mwsuccinate and 1 0 mM-glutamate/ 1 mwmalate, were only slightly affected ( 10-20% inhibition at 1 mM) in all three spccies.
Rats and mice were fed valproate [0.2.5,0..5 and 1% (w/w)J and guinea-pigs 1"/ 0 (w/w) in the diet for 2 weeks. All three species displayed a valproate-induced hepatomegaly (dose dependent in rats and mice), with relative liver weights being 17, I 9 and 1SYo larger than control in rats, mice and guineapigs, respectively, after 2 weeks of 1% ( w / w ) valproate. There was an increase in hepatic mitochondrial content as evidenced by an increase in the activity per g of liver of the mitochondrial marker enzyme, citrate synthase, which was confirmed by electron microscopy and cell morphometry. The capacity for peroxisomal P-oxidation was increased dose dependently in rats and mice, due to increased acylCoA oxidase activity, the effect in rats being twice as great as that in mice [270% and 130% increase in rats and mice. respectively, with 1% (w/w) valproate]. The mitochondrial oxidative functions studied were essentially unaffected, activities being decreased by less than 20%) with all the substrates tested. However, in guinea-pigs fed 1% ( w / w ) valproate, although there was an increase in citratc synthase activity per g of liver, the peroxisomal P-oxidation capacity was not increased ( 102%) of controls), acyl-CoA oxidase activity being unchanged.
Therefore, although mitochondria isolated from guineapig livers were extremely sensitive to inhibition by valproatc in vitro, administration of the drug in conditions iri vivo which elicit a peroxisomal stimulation in rats and mice did not increase peroxisomal P-oxidation in the guinea-pig. Furthermore, although P-oxidation in mouse liver mitochondria was relatively insensitive to valproate, feeding of the compound still produced a marked stimulation of peroxisomal P-oxidation. The actual inhibition of mitochondrial ,!?-oxidation by valproate has been suggested t o be due t o the sequestration of free CoA in the mitochondrial matrix in the form of valproyl-CoA [I], which is a poor substrate for medium-chain acyl-CoA hydrolase [ 4 1. The peroxisomal response might therefore be part of a general stimulation of cellular mechanisms t o deal with the increased mediumchain CoA ester fraction which the mitochondria are unable to metabolize. Indeed, CoA ester accumulation has been proposed to he a major factor in thc stirnulation o f peroxisomal proliferation 1.51. It remains t o be seen whether the differences in responses observed in v i m and in vivo in the three species described may be due to differences in acylCoA hydrolase or acylcarnitine transfcrase activities in thesc
